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PRELIMINARY AMENDMENT 

Box PATENT APPLICATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please enter the following amendments to the claims prior 
to the examination of the application. 

IN THE CLAIMS : 

Please add new claim 6 as follows: 

--6. A computer software product for performing a method 
of controlling a digital broadcasting receiver via control of a 
transport unit for separating/dividing a digital broadcasting 
signal subjected to demodulation in order to output a 
separated/divided digital broadcasting signal toward a decoder, 
and an OSD control unit for causing on OSD to be made by 
superimposing data on a broadcasting screen, the computer 
software product, comprising: 



Serial No. 



a computer readable medium having stored thereon 
program code segments that : 

determine whether the digital broadcasting signal is 
transmitted for one-channel broadcasting or multi-channel 
broadcasting on the basis of data on a packet ID included in the 
digital broadcasting signal from the transport unit; 

instruct the transport unit to output a broadcasting 
signal including a predetermined packet ID when it is determined 
that the digital broadcasting signal is transmitted for the 
multi-channel broadcasting; and 

instruct said OSD control unit to make an OSD of a sub- 
channel corresponding to the packet ID.~- 

REMARKS 

Entry of the amendments to the claims before examination of 
the application is respectfully requested. 

If there are any questions regarding this Preliminary 
Amendment or this application in general, a telephone call to the 
undersigned would be appreciated since this should expedite the 
prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should 
be considered as a petition for an Extension of Time sufficient 
to effect a timely response, and please charge any deficiency in 
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fees or credit any overpayments to Deposit Account No. 05-1323 
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DIGITAL BROADCAST ING RECEIVER AND METHOD OF CONTROLLING THE SAME 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 This invention relates to a digital broadcasting receiver 

which is utilized for receiving ground waves and the like, and 
more particularly to a digital broadcasting receiver capable of 
receiving HD (High Definition) broadcasting, SD (Standard 
Definition) broadcasting and the like, and to a method of 
10 controlling the digital broadcasting receiver. 

2 . Description of the Related Art 

In the process of transition from analog to digital 
television broadcasting, a great diversity of broadcasting is 
increasingly attempted; for example, HD broadcasting utilizing 

15 a band equivalent to one channel and SD broadcasting utilizing 
several channels resulting from dividing the band equivalent to 
one channel. When the HD broadcasting that has been terminated 
is switched to the SD broadcasting of the same channel, the user 
naturally needs to select a subchannel of the SD broadcasting. 

20 There has been proposed a method of selection comprising 

the steps of dividing a display screen into a plurality of windows 
and simultaneously causing the subchannels of SD broadcasting to 
be displayed on the respective windows whereby to select one of 
the subchannels therefrom (Japanese Patent Unexamined 

25 Publication No. Hei. 9-326972). 
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In the conventional method above, however , the user would 
feel a sense of incongruity because the display mode of the screen 
suddenly changes to display the divided windows in only the form 
of static images after the termination of the HD broadcasting* 

Moreover, there can be the user's favorite subchannel in the HD 
broadcasting and the aforementioned method is never friendly as 
the user is required to select the subchannel while looking out 
the divided windows on the screen whenever the HD broadcasting 
is switched to the SD broadcasting. 

SUMMARY OF THE INVENTION 
The present invention was made under the aforementioned 
background and an object of the invention is to provide a digital 
broadcasting receiver which does not give a user a sense of 
incongruity even when one-channel HD broadcasting is switched to 
multi-channel SD broadcasting and the like and is so improved as 
to be friendly to the user in view of selecting a subchannel. 

Another object of the invention is to provide a method of 
controlling the digital broadcasting receiver. 

According to an aspect of the present invention, there 
is provided a digital broadcasting receiver comprising: a 
transport unit for separating/dividing a digital broadcasting 
signal that has been subjected to demodulation in order to output 
the separated/divided digital broadcasting signal toward a 
decoder; a broadcast detecting unit for detecting one of one- 
channel broadcasting and multi-channel broadcasting according to 



a packet ID which is included in the digital broadcasting signal 
and has been inputted to the broadcast detecting unit from the 
transport unit; and a subchannel control unit for controlling the 
transport unit so that when a result detected by the broadcast 
5 detecting unit indicates the multi-channel broadcasting, a 
broadcasting signal including a predetermined packet ID is 
outputted , 

f-j According to another aspect of the present invention, 

i7i there is provided a method of controlling a digital broadcasting 

1% 10 receiver by controlling a transport unit for separating/dividing 

">-Sff 

pa 

2 a digital broadcasting signal that has been subjected to 

ay 

demodulation in order to output the separated/divided digital 

s 

y broadcasting signal toward a decoder, and an OSD control unit for 

O causing an OSD to be made by superimposing data on a broadcasting 

\3 15 screen, the method comprising the steps of: receiving data on a 
packet ID included in the digital broadcasting signal from the 
transport unit; determining whether the digital broadcasting 
signal is transmitted for one-channel broadcasting or multi- 
channel broadcasting on the basis of the data on the packet ID; 
20 instructing the transport unit to output a broadcasting signal 
including a predetermined packet ID when it is determined that 
the digital broadcasting signal is transmitted for the multi- 
channel broadcasting; and instructing the OSD control unit to make 
an OSD of a subchannel corresponding to the packet ID. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a digital broadcasting 
receiver for the purpose of describing an embodiment of the present 
invention . 

5 Fig- 2 is a flowchart of a program to be processed by an 

MPU (Micro Processing Unit) of the digital broadcasting receiver. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
An embodiment of the present invention will now be 
described with reference to the drawings. Fig. 1 is a block 
10 diagram of a digital broadcasting receiver ; and Fig . 2 , a flowchart 
of a program to be processed by an MPU of the receiver. 

The digital broadcasting receiver taken up now is a 
television receiver for receiving HD and SD broadcasting or ground 
waves in order to display the contents of the broadcasting and 
15 has a circuit configuration as shown in Fig. 1. 

In Fig. 1, reference numeral 10 designates a tuner unit 
for tuning and receiving a digital broadcasting signal; 20 , a 
demodulating unit for demodulating an output signal of the tuner 
unit 10; and 30, a transport unit for separating /dividing a video 
20 signal, an audio signal and the like from an output signal of the 
demodulating unit 20. 

The video signal outputted from the transport unit 30 is 
supplied to a display 50 via a decoder 40 and an OSD (On Screen 
Display) control unit 110. The OSD control unit 110 is a circuit, 
25 which is a general-purpose IC in this embodiment, for causing data 
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on channel and the like to be superimposed on the broadcasting 
screen displayed by the display 50. On the other hand, the audio 
signal outputted from the transport unit 30 is supplied to a 
speaker 70 via a decoder 60. 

Although the transport unit 30 is the circuit used for 
separating/dividing the digital broadcasting signal subjected to 
demodulation as mentioned above, it is also a circuit which 
functions as what outputs data on a packet ID (PID) included in 
the digital broadcasting signal during the separating/dividing 
process. The transport unit 30 is also functions as what is 
controlled according to an external input with respect to 
outputting what kind of packet ID of the digital broadcasting 
signal (e.g., video signal, audio signal and so forth). 

Reference numeral 80 designates an MPU for controlling 
the whole receiver including the tuner unit 10, the transport unit 
30 and the decoders 40 and 60. A remote control sensor 91 for 
receiving a signal from remote controller 90 for remotely 
operating the whole receiver and an operating unit 92 operating 
like the remote controller 90 are connected to the input port of 
the MPU 80. 

The remote controller 90 is provided with a power supply 
switch 901, a mode switching key 902, a channel selection key 903 
for making ordinary channel selection, a channel up/down key 904 
and the like. In addition, the remote controller 90 is provided 
with a subchannel selection key 905 for making SD broadcasting 



selection • Incidentally, the operating unit 92 is also provided 
with similar keys. 

The subchannel selection key 905 is simultaneously used 
to set and input a subchannel to be initially displayed ( equivalent 
5 to a setting unit) when the SD broadcasting is activated after 
the termination of the HD broadcasting. 

The MPU 80 demonstrates the functions of a broadcast 
q detecting unit 81 , a subchannel control unit 82 and a storage unit 

?7f 83 by sequentially processing a program which has been recorded 

5; -sr 

ry 

;?g 10 previously in an external memory 100. 

3j The contents of the program used for letting the storage 

unit 83 demonstrate its function are such that the program is 

y processed when the operating mode is switched to a subchannel 

setting mode after the mode switching key 9 02 is pressed and that 

*3 15 the data is stored in, for example, an RAM of the MPU 80 when the 

.-, ri 

subchannel is set and inputted via the subchannel selection key 
905 . The setting and inputting operation is performed by the user 
on a SD broadcasting basis. 

The broadcast detecting unit 81 is used for detecting 

20 whether the digital broadcasting signal is transmitted for the 
HD broadcasting or SD broadcasting on the basis of data on the 
packet ID outputted from the transport unit 30. 

The subchannel control unit 82 controls not only the 
transport unit 30 so that the digital broadcasting signal of the 

25 packet ID corresponding to the subchannel held by the storage unit 
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83 is outputted when the result detected by the broadcast detecting 
unit 81 indicates the SD broadcasting but also the OSD control 
unit 110 so that data on the subchannel of the digital broadcasting 
signal outputted from the transport unit 30 is outputted and 
5 displayed. 

Further, the relations of all the subchannels contained 
in the SD broadcasting to the packet IDs are listed in a table 
of the external memory 100 or the like on an SD broadcasting basis, 
and the MPU 80 is allowed to recognize what kind of packet ID is 

10 included in the subchannel inputted for setting or selected via 
the subchannel selection key 905. 

Fig. 2 shows part of the contents of a program to be 
processed in the MPU 80, the program including a program for 
demonstrating the functions of the broadcast detecting unit 81 

15 and the subchannel control unit 82. This program together with 
the operation of the digital broadcasting receiver will 
subsequently be described. 

When the power supply is turned on via the remote 
controller 90 or the operating unit 92, the digital broadcasting 

20 signal is received by the tuner unit 10 based on channel selection 
and the digital broadcasting signal thus selected is sequentially 
inputted via the demodulating unit 20 to the transport unit 30. 
When the channel selection key 903 is pressed, the tuner unit 
10 is instructed to change the receiving frequency of the signal. 

25 Then, the MPU 80 feeds data on the packet ID from the 
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transport unit 30 and determines whether the digital broadcasting 
signal selectively received on the basis of the data has been 
transmitted for the HD broadcasting or SD broadcasting. More 
specifically, a method of determining the signal through the S/W 
process is used to discriminate the HD or SD broadcasting (SI). 

When the HD broadcasting is determined, the transport 
unit 30 and the like is instructed to separate/divide the digital 
broadcasting signal subjected to demodulation into the video and 
audio signals to make the decoders 40 and 60 process the video 
and audio signals (S2) and to have the video signal displayed (S3) . 
Then, the HD broadcasting is outputted and displayed on the 
display 50, whereas the voice is outputted from the speaker 70. 

In this case, an OSD of the channel data is made on the screen 
of the HD broadcasting if necessary similarly as in the 
conventional receiver. 

When the SD broadcasting is determined, on the other hand, 
the number of subchannels is confirmed. That is, the number of 
subchannels is determined to be 1 when the ID data fed from the 
transport unit 30 is 1, whereas a plurality of subchannels are 
determined to exist when the ID data is greater than 1 (S4) . The 
reason for confirming the number of subchannels is that only one 
channel may be used even in the case where the multi-channel 
broadcasting is utilized by dividing a band equivalent to one 
channel into several channels. 

When the number of subchannels of the SD broadcasting 



selectively received is 1, the transport unit 30 and the like is 
instructed to separate/divide the digital broadcasting signal 
subjected to demodulation into the video and audio signals as it 
is unnecessary to select any subchannel, and the video and audio 
signals are caused to be processed in the decoders 40 and 60 (S2) 
and displayed (S3) . Then, the subchannel of the SD broadcasting 
is displayed on the display 50 and the voice is outputted from 
the speaker 70 . An OSD of the subchannel data is made on the screen 
of the SD broadcasting if necessary similarly as in the case of 
HD broadcasting. 

When the number of subchannels of the SD broadcasting 
selectively received is greater than 1, the subchannel data held 
in the storage unit 83 is read out to determine whether or not 
the subchannel has been set according to the presence or absence 
of the data (S5) . 

When the subchannel is set, that is, when the subchannel 
data is held in the storage unit 83, the transport unit 30 is 
instructed so that the digital broadcasting signal including the 
packet ID corresponding to the subchannel is outputted ( S6 ) . Then, 
the transport unit 30 operates to separate/divide the digital 
broadcasting signal subjected to demodulation into the video and 
audio signals, which are then supplied to the decoders 40 and 60. 

Subsequently, information as to chargeable broadcasting 
channel previously recorded in the external memory 100 is checked 
to determine whether or not the subchannel is intended for 



chargeable broadcasting (S7). 

When the set subchannel is not intended for chargeable 
broadcasting, the OSD control unit 110 is instructed to make an 
OSD of the subchannel data concerned (S8) , and the video and audio 
signals outputted from the transport unit 30 are caused to be 
processed by the decoders 40 and 60 (S2) before being displayed 
(S3). 

Then, the set subchannel out of those of the SD 
broadcasting is displayed on the display 50 and the voice is 
outputted from the speaker 70. The subchannel data is displayed 
on the display screen for a predetermined time. 

When the set subchannel is intended for chargeable 
broadcasting, on the other hand, the OSD control unit 110 is 
instructed to make an OSD of the subchannel data (S9) whereby to 
confirm whether or not the connection of a scrambling unit (not 
shown) necessary for watching the chargeable broadcasting 
television has been established by checking to see if I/O data 
transmission and reception are possible or not (S10). 

When the connection of the scrambling unit (not shown) 
is established, the scrambling unit is operated to cancel the 
scrambling of the digital broadcasting signal (Sll) and the 
signals are caused to be processed by the decoders 40 and 60 (S2) 
before being displayed (S3) . Then, the chargeable broadcasting 
is displayed on the display 50 and the voice is outputted from 
the speaker 70. An OSD of the subchannel data is made on the 
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display screen for a predetermined time. 

When the subchannel is not set yet, that is, when the 
subchannel data is not held in the storage unit 83 yet, data 
inputted via the subchannel selection key 905 is to be waited for. 
When a subchannel is selected via the subchannel selection key 
905 or the channel up/down key 904, the transport unit 30 is 
instructed to output the digital broadcasting signal including 
the packet ID corresponding to the selected subchannel (S12). 
Further, the OSD control unit 110 is instructed to make an OSD 
of the subchannel data (S13), and the video and audio signals 
outputted from the transport unit 30 are caused to be processed 
by the decoders 40 and 60 (S2) before being displayed (S3). 

The same processing is applied to a case where the 
connection of the scrambling unit (not shown) has not been 
established, though the subchannel for chargeable broadcasting 
has been set. 

Further, the selected subchannel out of those of the SD 
broadcasting is displayed on the display 50 and the voice is 
outputted from the speaker 70. An OSD of the subchannel data is 
made on the display screen for a predetermined time. Even when 
the chargeable broadcasting is selected, however, the 
broadcasting cannot be watched unless the digital broadcasting 
signal is subjected to the scrambling process, and only an OSD 
of the selected subchannel data is made. 

In the digital broadcasting receiver according to the 



present invention, the subchannel set by the user is displayed 
instantly when the HD broadcasting is switched to the SD 
broadcasting and an OSD of the subchannel is made. Since it is 
possible to display the user's favorite subchannel initially, the 
5 receiver is very convenient to the user . Moreover , any subchannel 
can readily be selected via the subchannel selection key 905 or 
the channel up/down key 904 thereafter with an ordinary sense of 
selecting a station, 
g The digital broadcasting receiver according to the 

10 present invention is applicable to not only a television receiver 
but also a video apparatus or the like of course as long as it 
is capable of receiving both one-channel broadcasting utilizing 
a band equivalent to one channel and multi-channel broadcasting 
utilizing several channels resulting from dividing the band 
15 equivalent to one channel. 

Such a digital broadcasting receiver may be arranged so 
that a subchannel to be displayed initially is not set by the user 
but a subchannel that has been preset within the receiver is 
displayed initially when the one-channel broadcasting is switched 
20 to the multi-channel broadcasting. 

Hardware may also be used to realize the functions of the 
broadcast detecting unit and the subchannel control unit. 

As described above, in the digital broadcasting receiver 
of the invention, since the predetermined subchannel is displayed 
25 instantly when the multi-channel broadcasting such as SD 
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broadcasting is activated after the termination of the one- 
channel broadcasting such as HD broadcasting, the display mode 
is not changed unlike in the conventional receiver and the user 
is never given a sense of incongruity. Moreover, any subchannel 
of the multi-channel broadcasting can be selected smoothly to 
ensure that the operation is made friendly to the user. 



WHAT IS CLAIMED IS : 

1. A digital broadcasting receiver comprising: 

a transport unit for separating/dividing a digital 

broadcasting signal that has been subjected to demodulation in 

order to output the separated/divided digital broadcasting signal 

toward a decoder; 

a broadcast detecting unit for detecting one of one- 
channel broadcasting and multi-channel broadcasting according to 
a packet ID which is included in the digital broadcasting signal 
and has been inputted to the broadcast detecting unit from said 
transport unit; and 

a subchannel control unit for controlling said transport 
unit so that when a result detected by said broadcast detecting 
unit indicates the multi-channel broadcasting, a broadcasting 
signal including a predetermined packet ID is outputted. 

2 . The digital broadcasting receiver as claimed in 

claim 1, further comprising a setting unit for setting a subchannel 
to be initially displayed when the one-channel broadcasting is 
switched to the multi-channel broadcasting, and a recording unit 
for holding the subchannel set via said setting unit, wherein said 
subchannel control unit controls said transport unit so that when 
the result detected by said broadcast detecting unit indicates 
the multi-channel broadcasting, a broadcasting signal including 
a packet ID corresponding to the subchannel held in said recording 



unit is outputted • 



3. The digital broadcasting receiver as claimed in 
claim 2, wherein said subchannel control unit controls said 
transport unit so that when the result detected by said broadcast 
detecting unit indicates the multi-channel broadcasting, the 
broadcasting signal including the packet ID corresponding to the 
subchannel held in said recording unit is outputted and then 
controls said transport unit so that when a subchannel selection 
key or a channel up/down key provided in a receiver body or a remote 
controller is pressed, a broadcasting signal including a packet 
ID corresponding to a selected subchannel is outputted. 

4. The digital broadcasting receiver as claimed in 
claim 1, wherein said subchannel control unit is arranged so that 
when said broadcast detecting unit indicates that the one-channel 
broadcasting has been switched to the multi-channel broadcasting, 
an OSD of the subchannel of the broadcasting signal outputted from 
said transport unit is made. 

5 . A method of controlling a digital broadcasting 
receiver by controlling a transport unit for separating/dividing 
a digital broadcasting signal that has been subjected to 
demodulation in order to output the separated/divided digital 
broadcasting signal toward a decoder, and an OSD control unit for 



causing an OSD to be made by superimposing data on a broadcasting 
screen, said method comprising the steps of: 

receiving data on a packet ID included in the digital 
broadcasting signal from said transport unit; 

determining whether the digital broadcasting signal is 
transmitted for one-channel broadcasting or multi-channel 
broadcasting on the basis of the data on the packet ID; 

instructing said transport unit to output a broadcasting 
signal including a predetermined packet ID when it is determined 
that the digital broadcasting signal is transmitted for the 
multi-channel broadcasting; and 

instructing said OSD control unit to make an OSD of a 
subchannel corresponding to the packet ID. 



ABSTRACT OF THE DISCLOSURE 
A digital broadcasting receiver capable of receiving HD 
(High Definition) broadcasting, SD (Standard Definition) 
broadcasting and the like. In the digital broadcasting receiver, 
a digital broadcasting signal subjected to demodulation is 
separated/divided in a transport unit before being supplied to 
decoders. Data on a packet ID included in the digital 
broadcasting signal is outputted from the transport unit. An MPU 
determines HD broadcasting or SD broadcasting according to the 
data on the packet ID and when the MPU determines the SD 
broadcasting, it instructs the transport unit to have a set 
subchannel displayed and also instructs an 0SD control unit to 
make an OSD of the subchannel. 
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imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 

( 5 ^H"5El§'-liF} 



POWER OF ATTORNEY: As a named inventor. I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and trsns^ct all business in the Patent and Trademark 
Office connected therewith 



Martin Fleit, Reg. No. 15,900; Herbert I. 
Cantor, Reg. No. 24,332; James F. McKeown, 
Reg. No. 25,406; Donald D. Evenson, Reg. No. 
26,160; Joseph D. Evans, Reg. No. 26,269; 
Gary R. Edwards, Reg. No. 31,824; Jeffrey D~ 
Sanok, Reg. No. 32,169; Richard R. 
Diefendorf, Reg. No. 32,390; and Paul A. 
Schnose, Reg. No. 3 9,361 



Send Correspondence to: 

Evenson, McKeown, Edwards & Lenahan, P.L.L.C. 
1200 G Street, N.W. , Suite 700 
Washington, D.C. 20005 



Direct Telephone Calls to: (name and telephone number) 
(202) 628-8800 





Full name of sole or first inventor 
Hideaki Funakoshi 


'feSfCOi* 0 fT 


Inventor's signature jO . Date 

^/ i^-^nj*/ 1 ^ June 3, 1999 




Residence / 

Osaka , Japan 




Citizenship 

Japan 




Post Office Address 

c/o Funai Electric Co. f Ltd., 7-1, 


7-chome, Nakagaito, Daito-shi, 
Osaka , Japan 




Full name of second joint inventor, if any 




Second inventor's signature Date 




Residence 




Citizenship 




Post Office Address 
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